Abstract In an effort to identify the quality factors perceived to be most important in relation to the use of Web sites, a survey was undertaken. The questionnaire utilized was based on the SERVQUAL instrument that identifies five quality dimensions in service environments. The results indicate that the quality dimensions found applicable in the service sector are also applicable to Web sites. The items that have been identified as most important in relation to the quality of Web sites are tangibles (the appearance of the Web site, navigation, search options, and structure), reliability (the ability to judge the trustworthiness of the offered service and the organization performing the service), responsiveness (the willingness to help customers and provide prompt service), assurance (the ability of the Web site to convey trust and confidence in the organisation behind it with respect to security and privacy), and empathy (the provision of caring, individualized attention to customers, including user recognition and customization).
Introduction
In the early 1990s three technologies (communications speed, memory capacity, and computer speed) were rapidly growing in terms of capabilities they had for over 20 years. However, their combined S-curve growths suddenly enabled one of the greatest technology revolutions ever seen -the explosion of the Internet. Originally designed as an information conduit, entrepreneurs soon saw the great power of a selling channel that enabled browsing, selecting, and buying without leaving the comfort of the home. Businesses realized that they could interact directly with other businesses over the Internet, as well. Additionally, government agencies caught on and began delivering services online, collecting payments for licenses and taxes, providing information, etc.
The history of this explosion is well documented as both computer and Internet use have increased substantially in the past few years (US Department of Commerce, 2002) . Since 1997 computer use has grown at a rate of 5.3 percent on an annualized basis. Internet use has grown at a rate of 20 percent per year since 1998, and in the 13 months prior to the September 2001 survey by the US Department of Commerce, over 26 million more Americans went online.
While there is a great talk about the "digital divide", the US Department of Commerce reported that 54 percent (or 143 million Americans) have access to the Internet in their homes and that nearly 100 percent of the US population has access through schools and libraries. Thousands of companies were formed to sell goods and services over the Internet during this period creating the "New Economy". Subsequently, many of those companies are now gone as witnessed by the huge number of bankruptcies (Baldwin, 2002) .
Different experts might define e-commerce differently, but most agree on one thing: the sector represents a growing piece of the overall commerce pie, and its share is expected to increase steadily -though gradually -over the next five years. Various parties have forecast different results. For example, Forrester reports that online sales in the USA accounted for $51.3 billion in revenue during 2001, and revenue for 2002 is expected to a total of $72.1 billion, a 41 percent increase over the previous year (Hirsh, 2002) . However, this accounts for only 2 percent of the overall retail spending. It has been predicted that this share will grow by about three-tenths of a percentage point each year through at least 2005, marking a slow but steady climb. As for e-commerce sales, another projection estimates that online revenue will total about $90 billion in 2002, $160-$170 billion in 2004, and $287.9 billion by 2006 (Hirsh, 2002) .
The value of the Internet goes beyond adding another selling channel. Researchers at McKinsey and Company report that the retention of customers online is easier than in traditional "bricks and mortar" companies where the online company spends three to five times less to retain them. Companies that retained customers exhibited traits of reliable basic operational execution. Their sites downloaded quickly; they responded to customer queries quickly; they delivered more than 95 percent of their orders on time; and they made it easy for customers to return or exchange purchases. One company raised its on-time delivery rates from 60 to 90 percent, and cut customer churn in half (Agrawal et al., 2001) .
The Internet also can play a pivotal role in enhancing brand relationships and corporate reputations. Nike, Disney, Coke, and Toyota are all well-established brands that drive us to search for and find their products. Branding is a critical component of the design of Web sites. It is about building a brand or corporate reputation to create relationships with customers (Chiagouris and Wansley, 2001 ). "Branding is redefined online," says Caroline Riby, vice president-media director at Saatchi & Saatchi Rowland. "We are moving beyond representing a brand to experiencing it" (Chiagouris and Wansley, 2001 ). The Web site must capture the attention of those people who know nothing or very little about the company, but are interested in its category. It must also build awareness of what the company does within the context of the industry in which it is competing. IJQRM 20, 8 Earlier Web sites were developed by large corporations, which required that they adhere to the corporate logo and color scheme, attach to the corporate databases, and comply with several other corporate requirements. This translated to high cost and significant development time. Others (those created for "Mom and Pop" operations and early entrepreneurial operations), built over the weekend, did not connect to large databases, and had no standards. While the company was in operation fast, the sites were often unattractive and difficult to use. Is it not surprising that the companies that are most successful selling over the Internet are the former and not the later? Certainly, we can find examples of the up-starts that have succeeded, but they have usually adapted to the model of the corporation that requires high standards.
Just as in the bricks and mortar world, companies have to offer excellent service on the Web. Web sites will become very important to companies as more products and services will be bought either over the Internet or by making use of the Internet before purchasing in a bricks and mortar store. Therefore, companies need to have Web sites that live up to customers' expectations. The purpose of our research is to provide empirical evidence on the factors that contribute to the quality of Web sites. Our most important research questions are:
. How do customers distinguish a good Web site from a bad one?
.
What factors determine the quality of a Web site?
Customer satisfaction Companies offer quality to satisfy their customers (Dale, 1999) . Because a Web site is part of the connection between a company and its customers, it is evident that it should reflect the quality efforts that are in place throughout the company.
Besides this reason there is another reason why a company should provide high quality Web sites to its customers: there is no human contact through Web sites. The interaction via the Internet between a company and a customer is always through technology. This means the "moment of truth" between a company and a customer is the Web site. Although companies may try to emulate human behavior with technology, the interaction remains different because some aspects of human interaction cannot be replaced with technology, e.g. courtesy, friendliness, helpfulness, care, commitment, flexibility and cleanliness Dale, 2001, 2002) . The absence of these aspects of human interaction through which quality can be delivered to customers will have to be compensated by better performance on other quality factors or by excellent performance on "new" specific Web quality factors.
A key aspect in customer satisfaction is the way a customer can attain satisfaction or dissatisfaction with a company's service. If a company wants to satisfy its customers the first question it needs to answer is what is it that Applying SERVQUAL satisfies customers and, equally important, what is it that makes customers dissatisfied with the company and its products and services. Satisfying customers depends on the balance between customers' expectations and customers' experiences with the products and services (Zeithaml et al., 1990) . When a company is able to lift a customer's experience to a level that exceeds that customer's expectations, then that customer will be satisfied.
Because customers have ever increasing expectations it is necessary for companies continuously to improve their quality and hence customers' experiences with the company. The issue is what should be improved to keep the customers satisfied. What customers experience is not just one simple aspect of a company, but a whole range of aspects. Some of these aspects are concerned with the way customers experience the company itself, some are concerned with the way customers experience the physical product and, finally, some are concerned with the way customers experience the service the company offers.
Comparing customers' expectations and their perceptions of actual performance can be done by making use of the SERVQUAL scale of Berry, Parasuraman and Zeithaml (Zeithaml et al., 1990) . This scale has been developed for the service sector. It has five generic dimensions or factors and are stated as follows:
(1) Tangibles. Physical facilities, equipment and appearance of personnel.
(2) Reliability. Ability to perform the promised service dependably and accurately. (3) Responsiveness. Willingness to help customers and provide prompt service. (4) Assurance (including competence, courtesy, credibility and security).
Knowledge and courtesy of employees and their ability to inspire trust and confidence. (5) Empathy (including access, communication, understanding the customer). Caring and individualized attention that the firm provides its customers.
In the SERVQUAL instrument, 22 statements measure the performance across these five dimensions. For each statement, the expectation and the experience of a customer is determined. There is some criticism on the long-term stability of the results of the SERVQUAL scale (Lam and Woo, 1997) and on the general applicability of the five dimensions (Buttle, 1996; Crosby and LeMay, 1998) . Although alternative models have been proposed for the measurement of service quality, e.g. SERVPERF (Cronin and Taylor, 1992) , the SERVQUAL scale has been widely used by academics and practitioners to measure service quality. Therefore, this model has been used as a point of reference in this paper.
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SERVQUAL dimensions in relation to e-business Tangibles Examples of the tangibles factor are "has up-to-date equipment", "physical facilities are visually appealing" and "materials are visually appealing". These aspects might be even more important in e-business as there is no face-to-face contact between the customer and an employee. The visual aspects of the equipment (i.e. the Web site) are the only visual contact between a customer and an organization. Therefore, the need to have well functioning and good-looking Web sites is paramount. There are a great number of customers who abandon their shopping carts on the Internet because they get frustrated with the technology, or the design and lay out of the Web site interface (Hager and Elliot, 2001 ). The visual aspects of Web sites are also judged differently by the people of different age. While young people may be attracted by flashy graphics, sounds and a high-speed interface, older people do not want blinking texts that are hard to read or animations that distract from the use of the Web site (Houtman, 2002) . Although a number of Web sites offer users the opportunity to customise the Web site to their needs, this customization process is mostly aimed at the content of the Web site and not at the graphics, animations and sounds.
Reliability Some of the aspects in the reliability factor have to do with "doing what is promised" and "doing it at the promised time". Although many organizations seem to think that the major reason why customers shop via the Internet is because of the low prices, this does not always need to be the case. Some organizations found out the hard way that there are also a lot of customers shopping via the Internet because of convenience considerations (Riseley and Schehr, 2000) . If customers cannot trust an organization to do what they ask, those customers will be dissatisfied. Priceline, for example, ran into big problems by the end of 2000 because of its focus on the lowest prices. People could buy a plane ticket at a very low price, but because of possible inconvenient flying times there was a big risk for customers. This resulted in dissatisfied customers who were happy to trade off Priceline's discounts for the convenience of a competitor (Riseley and Schehr, 2000) .
Responsiveness
One of the aspects in the responsiveness factor is "gives prompt service". The amount of time it takes to download a Web page appears to be of great importance to the users of the Internet. Research in 1999 found that fewer than 10 percent of users leave a Web site if page response time is kept below 7 s. However, when it rises above 8 s, 30 percent of users leave. When delays exceed 12 s, a staggering 70 percent of users leave a Web site Dale, 2001, 2002) . It can be assumed that people expect Web sites to be even more quicker than in 1999 because of the technological advances. Thus, it is very important Applying SERVQUAL for organizations to have a Web site that is quick, but on the other hand users expect Web sites to be visually appealing. As the number and size of animations, pictures and sounds increase to make a Web page more visually appealing, the time it takes to download that Web page will also increase, which is judged negatively by users. Hence, there is a trade-off between the looks of a Web site and the speed of that site. Organizations will have to try to find the right balance between good looks and speed.
The trade-off between looks and speed is complicated by companies' demand that their Web sites convey the corporate image (Manning et al., 1998) . The design department of a company wants Web pages to be easily recognisable as belonging to that company. In their view, Web pages have to display company and product logos as well as other graphics that underscore the corporate identity. These graphics add to the overall size of Web pages and thereby increase the download time for Internet users. It is questionable whether users are willing to accept slower pages in return for more logos and graphics that do not improve the functionality of the Web site (although they might improve the visual appeal).
Assurance
One of the aspects in the assurance factor is "knowledge to answer questions". Customers expect to find everything they want on a Web site. In a bricks and mortar store, people feel comfortable with a limited inventory. On the Internet, people are not satisfied if they cannot find everything they want. Web shops need to have great depth of inventory and rich and relevant product information (Dayal et al., 2002) .
Two other aspects in the assurance factor are "employees can be trusted" and "feel safe in your transactions with employees". First, there is the risk for users to share personal information with an organization they do not know. Research on this topic (Statistical Research Inc., 2001) shows that at least 50 percent of users are very concerned about: misuse of credit card information given over the Internet; selling or sharing of personal information by Web site owners; and cookies that track customers' Internet activity.
Second, the same research shows that two-thirds of active Web users typically abandon a site that requests personal information and one in five has entered false information to gain access to a Web site. Aspects in the assurance factor that could be very important in e-business are (Daughtrey, 2001) :
. availability of a formal privacy and confidentiality policy on a Web site;
. secured access to a Web site (that customers are prompted to acknowledge);
. general reputation of supplier;
. certifications or guarantees of assurance; and (Daughtrey, 2001) .
Certifications and guarantees of assurance are also important in e-business. More and more organizations are trying to obtain certification by an objective, consensus-based standard, just as they did earlier with quality management standards (Daughtrey, 2001) . These organizations are becoming aware of the advantages of such certification in relation to customers' trust in these organizations.
Empathy
In the dimension of empathy there are several aspects that are usually not found on a Web site. Because of the fact that there is no human interaction, Web sites normally do not offer personal attention. To achieve this, a number of Web sites have a design that can be personalized by the users of these sites, so people can have their own version of the Web site. This kind of Web site design is aimed at giving users the experience of getting personal attention. The idea is that the more a Web site is tailored to a particular customer's needs, the more likely that customer will return again and again (The Economist, 2001 ). The most advanced technologies in this area aim to create a face-to-virtual-face interaction. A friendly looking face of a virtual assistant on your screen is supposed to make customers feel more comfortable. With the use of artificial intelligence, the virtual assistant can suggest products or services that might be of interest to a customer based on previous purchases and on reactions to the questions of the virtual assistant. The latter possibility of asking users of a Web site questions via a virtual assistant will enable companies to tailor their offerings to the wishes of the user to prevent customer dissatisfaction. The only purpose of all these technological gadgets is to add one of the Web's key missing ingredients: warmth (The Economist, 2001 ).
Other aspects
It seems that most of the dimensions and aspects that have been defined for general service environments are also important in e-business. Besides the five dimensions as defined by Zeithaml et al. (1990) , empirical evidence might come up with more specific dimensions related to e-business. Some preliminary research has been done in this area Dale, 2001, 2002; Fink and Laupase, 2000; Schubert and Dettling, 2001; Wan, 2000) , but no definitive results have been attained. Hence, more research is needed (Zeithaml, 2002) .
Research methodology
The research was conducted by means of a questionnaire survey. Employment of this approach provides a relatively easy means to study the perceptions and Applying SERVQUAL opinions of a large group of people in a limited time frame and at low costs. The survey was undertaken with the student population at Northeastern University (NEU), Boston, USA. Students were expected to be familiar with e-business and the Internet. Students received an e-mail with a hyperlink to the Web site containing the questionnaire allowing them to respond to the questionnaire electronically and to submit by clicking a button.
The purpose of the questionnaire survey was to develop empirical evidence on the quality factors of Web sites that are important to people who are familiar with the Internet and frequent Internet users. The survey comprised the following questions:
. personal information (gender, age, academic discipline);
. respondents' use of Internet (equipment, frequency of use);
. specific Web sites that are visited by respondents (a predefined list of 20 categories of Web sites); and .
aspects of Web quality (a predefined list of 50 aspects).
The core of the questionnaire consists of the list of aspects of Web quality. For every aspect we ask the respondent to indicate the importance of that aspect and at the same time we ask for their satisfaction with that aspect. The structure of the questions is based on the SERVQUAL scale (Zeithaml et al., 1990 ). The aspects have been defined according to the categories of the model developed by Dale (2001, 2002) For each of these categories a number of aspects have been defined in the questionnaire.
The questionnaire has been discussed with experts in the field of quality management and a pilot study has been conducted amongst a small number of IJQRM 20, 8 students. This lead to an improved questionnaire which has been used for the research presented in this paper.
Survey results

Sample and response rate
All students who obtained a university e-mail account at NEU (approximately 6,000) received an e-mail about the study and the questionnaire. Responses were received from 293 students. The response rate for the direct mailings to students was rather low (approximately 5 percent of the number of e-mails sent out), although acceptable for this type of mailing.
Descriptive statistics
In Tables I and II , the response sample is described in terms of gender and age, respectively. A comparison of the response sample with the total population at NEU leads to the conclusion that the response group is representative for the total population. The respondents were enrolled across many academic disciplines, and judged by the age of the respondents, most students were at the undergraduate level. Table III shows the respondents' use of the Internet in terms of the quality of their own equipment. Overall the students are rather satisfied with their equipment and do not seem to have problems with speed and download time. The bottom ten aspects seem to relate to extra service (e.g. customization of Web sites) and information (e.g. security policy and company details) that is provided to the customer. Apparently respondents do not find these extras very important in their use of the Internet.
Tables VI and VII also show the gaps between experiences and expectations (satisfaction minus importance). It can be concluded that the gap is widest for the aspects that respondents perceive as most important. The aspect with the largest gap is "access is fast" (satisfaction score 3.31 and importance score 4.60). In the top ten aspects there are no aspects with a positive delta, meaning a Mean values on five-point scales; difference between importance and satisfaction significant at 0.01 level based on a t-test (two-tailed) a Mean values on five-point scales; Difference between importance and satisfaction significant at 0.01 level based on a t-test (two-tailed) Applying SERVQUAL that for every aspect the experience is less than expected. In the bottom ten aspects there is just one aspect with a (very small) positive delta "brand image".
Factor analyses (varimax, principal components) on the importance data (KMO value ¼ 0.91) and satisfaction data (KMO value ¼ 0.93) based on Eigenvalues greater than one indicated 12 factor solutions. These factors cluster the aspects more or less according to the structure of the questionnaire. Most of these factors also become too specific and do not disclose the underlying structure of customers' perceptions of the quality of Web sites. The Scree plots indicated solutions with fewer factors, possibly around five factors. A comparison of the results of factor analyses with varying numbers of factors led to the conclusion that five-factor solutions fit the data best.
These five-factor solutions were used to find evidence for the existence of the five dimensions according to the SERVQUAL scale (Zeithaml et al., 1990) . The results of these five-factor solutions are summarized in Table VIII .
In Table VIII we only include the aspects with factor loadings greater than 0.5. The aspects are ranked under each factor according to their factor loadings. It can be seen from the table that the two five-factor solutions (importance and satisfaction) come to the same conclusions regarding the clustering of the aspects. There are some minor differences in the clustering of the aspects between the two factor solutions; however, these differences are related to the aspects with low factor loadings.
It can be concluded that the factor analyses on both the importance of the Web quality aspects and the satisfaction with the Web quality aspects are compatible with the five factors of the SERVQUAL scale.
Correlation between Web sites and Web quality factors
The importance of any of the five factors of the SERVQUAL scale might differ per type of Web site, just like it differs per service sector in the bricks and mortar world. Therefore, a correlation between the five SERVQUAL factors and the different types of Web sites is useful to determine these differences.
In order to categorize the fairly large number of different types of Web sites, a factor analysis (varimax, principal components, KMO value ¼ 0.83) on the data on the use of Web sites (Table V) is conducted. The results of this factor analysis indicate that there are clearly five groups of sites that form the underlying usage pattern. These are:
( 1) Factor 3 (Empathy) Links are provided to pages on related products and services
Links are provided to pages on related products and services
On travel sites a flight/hotel search is provided A customer platform is provided for the exchange of ideas A standard navigation bar, home button and back/forward button are available on every page
On travel sites the user can customize seat and meal preferences and the information is retained (continued) Applying SERVQUAL Table IX shows the correlation matrix between the frequency of use of types of Web sites and the importance of the Web quality factors. Some results are as follows:
. All five quality dimensions are most strongly correlated with e-shops, indicating that frequent users of e-shops tend to have higher quality expectations.
. An increase in the frequency of use of the types of Web sites is in all cases most strongly correlated with either empathy (E-shops), assurance (company sites and search engines) or responsiveness (study related sites, and games and sports). More frequent users of the Internet tend to find reliability and tangibles less important.
. All correlation coefficients are positive, indicating that for all types of Web sites more usage leads to higher importance of all quality dimensions. The experienced user seems to have higher expectations of the quality of Web sites.
Conclusion
The results of this research can be summarised in the following way.
Of a predefined list of Web quality aspects these aspects are considered to be the most important: access is fast; finding your way on the Web site is easy; a complete overview of the order is presented before final purchase decision; and the registration process is simple. Of the five factors that can be found by means of factor analyses (reliability, tangibles, empathy, assurance and responsiveness) various aspects related to the factors reliability and tangibles are included in the top ten important aspects. Various aspects related to the factors empathy and assurance are included in the bottom ten aspects ranked according to their perceived importance.
Both the importance of the Web quality aspects and the satisfaction with the Web quality aspects are compatible with five-factor analyses that support the existence of the five factors of the SERVQUAL scale of Zeithaml et al. (1990) . The importance of any of the five factors of the SERVQUAL scale differs per type of Web site, just like it differs per service industry in the bricks and mortar world.
So far, it can be concluded that the quality dimensions developed by Zeithaml et al. (1990) for service environments are equally useful in e-business. Applying SERVQUAL Further analysis of the data is needed. While this research project yields a number of very interesting results, we believe that there are a number of things that should be done to confirm our results as well as to expand our hypotheses. First, with the number of Internet users now over one billion, our sample is relatively small. Therefore, research with larger samples that pose the same or similar questions would be appropriate. Second, Internet users come from all over the globe. One has to suspect that there are differences between a sample taken from students of the USA and what might be found among students elsewhere. Possible, language, culture, religion, and a host of other factors may be important to a user's impression of the quality of a Web site.
Finally, quality is an area of critical importance for commercial companies. Businesses need to understand what attracts people to their Web sites, what keeps them there, and what keeps them coming back. They need to understand the differences between the casual buyer versus the user who visits their Web sites on a daily basis. Web sites for companies like Dell, Cisco, Orbitz, and Covisint do millions of dollars of business each day. They need to understand the factors that keep these businesses growing better by understanding what encourages buying and what brings them back to the Web sites. Likewise, their competitors need to understand these factors even more to compete in this highly competitive marketplace.
Due to the significance of this to business, we expect that this type of research will be ongoing for many years to come. The results of that research will be easier to use Web sites that are more customer focused and evolving as the user evolves. A Chinese proverb says, "May you live in interesting times". We are certainly living in interesting times.
